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In particular, it will be shown that in the case K(t) =ta, a lower bound exists under conditions somewhat weaker than (1.3). The results will also be extended to symmetric hyperbolic operators. The author wishes to thank M. H. Protter for a number of valuable suggestions.
2. Second-order hyperbolic inequalities. Let L be the operator defined by (1.1). We assume aij = ajiEC1(R), and suppose that there are positive constants m and M such that
For functions uEC2(R) we introduce the norm
which is equivalent to the norm ||«(i)||i. If w = 0 on rX-7, it is easily seen that
Hence for any function K satisfying (1.4), we have the identity
Assume m is a solution of (2.2) \\Lu(t)\\o Ú <p(t)\\u(t)\\, such that u = 0 onYXl, and let ^ be a function satisfying where TV is a constant and l/p + l/o = 1. Hence, since liin(,oe Kit) = °o, we see that the right-hand side of (2.6) is bounded below, and (2.5) follows. Under case (ii), the right-hand side of (2.6) is easily seen to be non-negative.
To prove that the assumption ||w(f)|| 5^0 is valid for all t^t0, we suppose the contrary. Let ti>t0 be the least value of / for which ||w(i)|| = 0. Then from the preceding result we find that (2.5) holds for toikKh.
By the continuity of the norm, we must have ||m(íi)|| ^0. This completes the proof of the theorem. Suppose u is a solution of (2.2) and u vanishes on YXI. Let \f/ be a function satisfying IX (Bu, u)dx á 2t(t)h(t)\[< Then the identity (3.1) implies that u satisfies the inequality (2.4), so the theorem of §2 is also valid in the present case.
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